Određivanje prečnika kružnih objekata (cevi) nepristupačnih za direktno merenje by Vračarić, Krsta & Gospavić, Zagorka
KpCT3 Bpasapnh,*
3arOpKa I'ocnaanh, *i
O,UPE1iI1BAlf,E 11PE~:I-lJ1KA KPY2KHI1X OEJEKATA (l~ERI1) HElIPI1C-
TYIlA~-rnx 3A J],I1PEKTI-IO MEl'EHJE
PE3HIVIE
Y paAY ce np~ipa>KC II OGj3illlb3Ba nOCTyn3K oupehnaaa,a npe'UIIIKa l\eBlI II ;l,pynrx nerrpncryna-unrx
KPY)[(IlIIX orijexa'ra xao II KoopAIIHaT3 ueirrpa. rIPI! roxie ce npCTllOCTi'IE'b,l iVI CC P,ICITo:W)[(!O C3 TOT3JI-
HIr~l CTaI·IHU<nIa xoje IIM3jy yrpahene JlaCepCKe Aa.TbIIHo:\lepe.
ABSTRACT
This paper deals with the problem of obtaining radius of the circle objects which arc havx to be occupied. It is
asumed that we have total station for getting the job
TEOPUJCKE OCHOBE
C3 CJlIlKe 1 MO)l(C ce HalIIlC3TII jeT\H3KOCT
TaJIHIIX (UmI BCpTlIKaJIHIIX) npaaaua. Ha 'raj
H3lJIIH cy M3Tepuj3JlII30B3nc 'ranrerrre KPY)l(-
aane. Cana je jour norpefiuo II3MepIITH pac-
'rojatse (d) 0,[(lIHCTPYMeHTa JlO 'rarrxe aa u:eBII
xoja ce H3JI33I1 y rrp3mw I~eHTP3 Il,eBII
(cIIMeTPane Yl'JIa)
Moxee ce I10CTaBIITII mrraa,e C KOjOM
'ra -nrornhy ce MO)l(e OT\peJJ:I1TII norryrrpe-nmx.
T3crHOCT onpehnsan.a rrOJlyrrpC'IHIIK3 3aBIICU
01'1 ra-mocra McpClba Yf.1Ia (J. II 0):\ TalJHOCTII
Mepelba pacrojan,a d.
Cpenrsa rpeUlKa BpeJJ:HOCTlI nony-
I1pelJlUIK3 MO)l(e ce OT\penIlTII nonaseha on
aapasa (2) npexra rpopsrynn
(2)
(1). Rsma=--- .
R+d
R = d· sin a
1- sin a
OT\3Kneje
*
YBOLl,
Tlprxp ap rpal)eBlIHCKI1 epaKy:rTeT. HHCTlITyT 33 reo-
:\C'lHjy Beorpan .Byneaap xpan.a Artexcaunpa op. 73.
,.* Ilon. ilP Tpabennncxn q)aKy.:rTcT. HHCTmyT 33 reo-
Ut:3111Y Bcorpan.Ey.rcaap xpa.t.a AJICKCa1lilpa op. 73.
Y nocnenn,e speue CBe BIIwe ce IIO-
jasn.yjy sax-reun 3a orrpehasaa,e nehnx lIJIlI
MalbIIX rrpe'IHUKa u:eBII xoje ce uanaae aa BII-
ClIII3Ma Henpllcryrra'lHlIM aa JJ:upeKTHo Mepe-
the. Osaj npodnesr MO)J(e ce pewIITII nouohy
TeoUOJUITa II .nacepcxor nan.nnoxrepa, lIJlII
join 60Jbe uosrohy TOTaJlHe crannne cnafine-
neae JlaCepCKIIM JJ:aJbIIHOMepOM, J],ouywe,
nexe TOTaJlHe CTaHIIu:e IIMajy yrpaheay MO-
ryhnocr OJJ:pci)lIBalba nonynpe-nraxa u:eBII
aKO ce II3Mcpe pacrojaa.a II rrpaBIl,II ua Tan-
rerrrasra Il,eBII II aa CIIMaTpaJlIf yrJla. Mepen.e
pacrojan.a na IIpaBIl,IIMa 'raareaara nnje MO-
ryhe jep ce caxro MeCTO Tanrllpalba He MO)l(e
rrpeIl,1I3HO lIjJ,eHTIHtHlKoBaTIIaa nesn.
3a onpehnaan,e npemraxa Il,eBII ):(OBOJhHO
je rrOCTaBIITII IIHcTpyMeHT na rrorOJJ:HOM pac-
Tojalby, 3aTIIM BlI3IIpaTII 06a xpaja Il,CBII II
rrpO'IUTaTU II aamrca'rn BpeT\HOCTII XOpIl'30H-
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CJIIIKa 1
rrpu LfeMy cy Bpe):(HOCTlI rrapI~lIjaJIHIIX 1I3-
sona ):IaTU H3pa3IIMa
m~_(~R)2m~+(OR)2m~ (3)
cd oa
)J,aJLe ce Mory YLfHHIITH peanae nper-
rrOCTaBKe y norneny TaLfHOCTU Mepelha yrJIO-
aa n ):(y)KUHa. AKO ce yrJIOBII Mepe TOTaJIHlIM
craannaaa ca JIaCepCKlIM ):IaJhUHOMepOM. rrpn
LfeMy ce ynIOBHa nonena O'IIITaBa JJ:O na
ceKyHJJ:Y. y3 onroaapajyhy naactsy rrpUJIJIKOM
BU3IIpaaa U snrraa,a. He 'rpe6a OLfeKUBaTII
cpe):(ay rpelliKy Orr3)KaHOr rrpaB~a sehy OJJ:
5". GBa Bpe):(HocT owoBapa cpernsoj rpemxn
rrOJIOBIIHe 1I3MepeHor yrJIa xoja ce KOPllCTII y
):IaJhIIM pa-rynan.nua. Y3 npuaeay nacepcxor
JJ:aJhllHOMepa yrpahenor y TOTaJIHy craaany
(
OJn = sin a
od) 1- sin a
(OR) d ·cosaoa = (1-sina)2
(4)
He Tpe6a onexonaarn nahe cpemsa rpeuuca
MepeHor pacrojatsa 6rrTII seha OJJ: 5nun.
PaJJ:II KOHKpeTIUIjer ysnna 0 KOjIlM ce
BeJIIILfIIHaMa nY)KIIHa. npe-nraxa II yrJIOBa
paJJ:H. xao II 0 rrojenlIHaLfHIIM YTII~ajnMa Mep-
eHUX BeJIlILfHHa na TaLfHOCT onpehaaan,a no-
nynpe-tnaxa. uanpann.eu je aeha 6po.i Ta-
6eJIa:
Y npsoj Ta6eJIJI npnxasarre cy BpeJJ:HOCTII
yrJIOBa I13pa)KeHe y CTerreHIIMa (nermsranaa
3aIIIIC). xoje onrosapajy lIOJIyrrpeqHII~IIMa
1l3pa)J(eHIIM y Me-rpnMa xao II /.lY)KIIHaMa 1I3-
pa)KeHlIM y Me-rpIlMa_
Y aapennaa Ta6eJlaMa rrpIlKa3aHe cy: y
npsoj KOJIOHlI Bpe):lHOCTII JJ:Y)J(IIHa, y npyroj
onronapajyhe BpenHOCTU yrJIOBa. y rpehoj
YTII~aj rpemaxa Mepeaa nY)KlIHa na rpenrxy
rrOJIyrrpeLfHlIKa, y xeraproj YTII~aj rpernaxa
Mepelha yrJIOBa a y neroj yKyrrHa cpena,a
rpernxa nonynpe-maxa. Y KOJIOHaMa 6,7. 8 II
9 yrrllcaHe cy Bpe):(IIOCTlI xoje onrosapajy
KOJIOHaMa 2, 3. 4 II 5 aJIlI sa ):(pyry BpeJJ:HocT
rrOJlyrrpeqHUKa.
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Teo(}emCKa cAy:JIC6a 0l1pefjHs8fbe npe'"lHHK8 KpyJKHHX 06jeK8T8 (fleSH) HenpHCTyna'"lHHX 38 I1HpeKTHo Mepe1be
Ta6eJIa 1
clIR 2.5000 3.0000 3.5000 4.0000 4.5000
10 11.5370 13.3424 15.0261 16.6015 18.0800
13 9.2818 10.8069 12.2467 13.6090 14.9006
16 7.7664 9.0847 10.3399 11.5370 12.6804
19 6.6774 7.8375 8.9490 10.0154 11.0397
22 5.8567 6.8921 7.8890 8.8499 9.7768
25 5.2159 6.1506 7JJ541 7.9281 8.7743
28 4.7017 5.5534 6.3794 7.1808 7.9588
31 4.2798 5.0621 5.8226 6.5624 7.2824
34 3.9274 4.6507 5.3554 6.0423 6.7123
37 3.6287 4.3012 4.9577 5.5987 6.2250
40 3.3723 4.0006 4.6150 5.2159 5.8039
43 3.1497 3.7393 4.3167 4.8821 5.4362
46 2.9547 3.5101 4.0546 4.5886 5.1123
49 2.7824 3.3074 3.8226 4.3283 4.8250
Ta6e.rra 2
.uY)KHHa R=2.5m R=3.0m
1 2 3 4 5 6 7 8 9
10 11.5370 0.0012 0.0004 0.0013 13.3424 0.0015 0.0004 0.0016
13 9.2818 0.0010 0.0004 0.0011 10.8069 0.0012 0.0005 0.0012
16 7.7664 0.0008 0.0005 0.0009 9.0847 0.0009 0.0005 0.0011
19 6.6774 0.0007 0.0006 0.0009 7.8375 0.0008 0.0006 0.0010
22 5.8567 0.0006 0.0007 0.0009 6.8921 0.0007 0.0007 0.0010
25 5.2159 0.0005 0.0007 0.0009 6.1506 0.0006 0.0008 0.0010
28 4.7017 0.0004 0.0008 0.0009 5.5534 0.0005 0.0008 0.0010
31 4.2798 0.0004 0.0009 0.0010 5.0621 0.0005 0.0009 0.0010
34 3.9274 0.0004 0.0009 0.0010 4.6507 0.0004 0.0010 0.0011
37 3.6287 0.0003 0.0010 0.0011 4.3012 0.0004 0.0010 0.0011
40 3.3723 0.0003 0.0011 0.0011 4.0006 0.0004 0.0011 0.0012
43 3.1497 0.0003 0.0012 0.0012 3.7393 0.0003 0.0012 0.0012
46 2.9547 0.0003 0.0012 0.0013 3.5101 0.0003 0.0013 0.0013
49 2.7824 0.0003 0.0013 0.0013 3.3074 0.0003 0.0013 0.0014
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OApe1jHB8Ibe npe'lHHK8 Kpy>KHHX 06jeK8T8 (qeBH) nenpncrvneunnx 38 AHpeKTHOMepelbe
Tariena 3
Te o a e tu c sc a c n y sctia
)JpKHHa R=3.5111 R=4.0111
1 2 3 4 5 6 7 8 I 9
10 I 15.0261 0.0017 0.0004 0.0018 16.6015 0.0020 0.0005 0.0021
I 13 12.2467 0.0013 0.0005 0.0014 13.6090 Cl,0015 0.0005 0.0016I
]6 10.3399 o.oou 0.0006 0,(lO12 11.5370 0.0012 0.0006 0.0014
19 8.9490 0.0009 0.0006 0.0011 10.0154 0.0011 0.0007 0.n012
22 7.8890 0.0008 0.0007 0.0011 8.8499 0.0009 0.0007 0.0012
25 7.0541 0.0007 0.0008 0.0010 7.9281 0.0008 0.0008 0.0011
28 6.3794 0.0006 0.0009 O.OCH 1 7.1808 0.0007 0.0009 O.OCl1 1
31 5.8226 0.0006 0.0009 o.oou 6.5624 0.0006 0.0010 ! 0.0011
34 5.3554 0.0005 0.0010 0.OC111 6.0423 0.0006 0.0010 0.0012
37 4.9577 0.0005 0.0011 Cl,0012 5.5987 0.0005 I 0.0011 I 0.0012
40 4.6150 Cl,0004 0.0011 (lOO12 5.2159 0.0005 I Cl,OO 12 0.0013
43 4.3167 0.0004 0.0012 . 0.0013 4.8821 0.0005 0.0012 00013
46 4.0546 0.0004 0.0013 0.0013 4.5886 0.0004 Cl,0013 0.0014
49 3.8226 0.0004 0.0014 0.00]4 4.3283 0.0004 0.0014 0.0014
Taoe.na 4
Ilyscmra R=4.5111
1 2 3 4 5
10 18.0800 0.0023 0.0005 0.0023
13 14.9006 0.0017 0.0006 0.0018
16 12.6804 0.0014 0.0006 0.0015
19 11.0397 0.0012 0.0007 0.0014
22 9.7768 0.0010 0.0008 0.0013
25 8.7743 0.0009 0.0008 0.0012
28 7.9588 0.0008 0.0009 0.0012
31 7.2824 0.0007 0.0010 0.0012
34 6.7123 0.0007 0.0010 0.0012
37 6.2250 0.0006 0.0011 0.0013
40 5.8039 0.0006 0.0012 0.0013
43 5.4362 0.0005 0.0013 0.0014
46 5.1123 0.0005 0.0013 0.0014
49 4.8250 0.0005 0.0014 0.OC115
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Teo(jeiilCIW cJly:JIC6a 0l1peljuB8fbe npe'lHUK8 KpyJKHUX o6jeK8T8 (~eBU) HenpUCTYn8'1HUX 38 I1UpeKTHO MepelbfJ
Fpadnrtxn npIIKa3 pe3yJITaTa 113 rrpeTXOnHUX Ta6eJIa (2. 3 U 4) nar je na CJIlIn:1I 2
C:IlIK82
Ca CJIIIKe 2 jacno ce BUnU na he ce apen-
HOCTU nonvnpexanxa y pacrroHy on 2.5-4.5
Me1pa n06lITU aajraxanje aKO ce Mepelha
ooaan.ajy ca pacrojan.a 25-40 MeTapa.
MOfYliHOCTnPAKTMqHE
nPMMEHE
I1puKa3aHII nocrynax MO)l(e ce ncxopnc-
TUTU y nmne cmyaunja on KOjUX BpenU na-
BeCTU aexe:
- rrpllJIUKOM CHlIMalLa ne'rarsa rrOJIapHOM
MeTOL\OM. Kana CC pana 0 06jcKTilMa KPY)I(-
HOI' 06JIUKa. nOBOJbHO je onaacarn XOPU30H-
TaJIHC rrpaBIl,C TaHrCHTII oojcxra, aaha CIIMC-
1paJlY yrJla II y TOM rrpaBIl,y O'IUTaTII II peny-
KOBaTII n~IIHY no oojex'ra. Ha OCHOBy epop-
MyJIC (2) O):{pC):{IITII ):{~IIHY nonynpe-maxa,
sa xojy rpefia yseha'rn penyxosaay n~UHY
(nOJIapHO pacrojarse) a 3aTIIM cpa-rynarn
KOOp}lUHaTe uerrrpa xao Ta'IKe cnenor
BJIaKa.
- KOn BepTUKaJIHIIX nenosona. nUMlhaKa II
CJI. 06WIHO ce 3aXTeBa na ce onpene spen-
HOCTlI nonynpe-nmxa na pa3JIU'IlITIIM BlIClI-
naxta. KOOp}lllHaTC nenrapa (Y, X, i H) II
oncryrran.a OCTaJIIIX n:eHTapa Oil nempa nO)J;-
HO)KHOr xpyra. Y TOM cnyxajy nocrynax Me-
pen-a je nCTU ann ce pasnaxyje nocryrrax
pa'lyHalha. 3a pa'lyHalhe BUCIIHe n:eHTpa J"{O-
BOJbHO je KOPliCTliTII Bpe)J;HOCTII XOpU30H-
TaJIHOr U BepTUKaJIHOr yrna xao n ny)KIIHy J"{O
oojexra. }lOK ce sa pa'lyHalhe KOOpnIIHaTa (y
U X) XOpU30HTaJIHO pacrojan.e Mapa ysehara
sa BpenHOCT nonynpe-raaxa.
- rrpIIJIUKOM CHUMalha KOCIIX n:eBOBO)J;a
non 3anaTnM Harn60M Mopajy ce MepIITII
BepTIIKaJIHU yrJIOBU y BepTIIKaJIHoj paBHlI
xoja rrpecen:a n:eBOBO}l rro enancn. Kana ce
nofiajena Bpe}lHOCT nonynpe-maxa e.nunce
noxaosce ca KOCUHyCOM yrna aaratia ne-
BOBOna notiuhe ce BpenHOCTU nOJIynpe'lHIIKa
Kpy)KHOr npecexa.
3a anycrpaunjy rpaepH'IKU cy rrpUKa3aHII
pe3yJITaTII cmraan.a BepTIIKaJIHO nocraarse-
HOI" peaKTopa y Hadnroj nanycrpaja y Ho-
BOM Cany (CJIlIKa 3). CHIIMalhe je o6aBIIJIa
epupMa .•GODEA COPANY" D.O.O. npenyse
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CJIIIKa 3
he sa reonesnjy II IIIDKeIhepIIHr II3 HOBor
Cana, sopncreha TOTaJIHy cTaHII~y ca
yrpabenna JIaCepCKIIM )laJhIIHOMepoM a npe-
Ma IIHCTPyK1IJIjaMa ayTopa osor pana.
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